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Abstrak 
Pengelasan logam tidak sejenis, seringkali dibutuhkan dalam sifat-sifat 
tertentu dari suatu konstruksi. Secara khusus, baja tahan karat memiliki ketahanan 
korosi yang baik sedangkan baja karbon memiliki aspek ekonomi dalam 
penghematan biaya produksi daripada penggunaan baja tahan karat saja. 
Penelitian ini bertujuan untuk mengurangi laju korosi pada pengelasan logam 
tidak sejenis antara baja tahan karat AISI 304 dan baja karbon dalam larutan NaCl 
3,5% dengan penambahan variasi inhibitor sodium nitrat. Pengaruh pre-korosi 
selama 5 hari dilakukan untuk mengetahui efek perendaman dan penggunaan 
inhibitor sodium nitrat terhadap peningkatan siklus perambatan retak fatik.  
Pengujian  yang telah dilakukan antaralain: Uji tarik, polarisasi resistance, 
fatigue crack, Pengujian kekerasan dan fraktografi SEM-EDS. Pengujian 
polarisasi resistance dilakukan dengan scan rate 0,1 mV/s dan waktu pengujian 
selama 30 menit. Pengujian fatik spesimen MT pre-korosi selama 5 hari dengan 
variasi konsentrasi inhibitor sodium nitrat sebesar: 0%; 0,1%; 0,3% dan 0,5% 
yang dilakukan dengan rasio pembebanan sebesar 0,25 dan frekuensi sebesar 12 
Hz. Pengujian radiografi menggunakan pesawat sinar-x Rigaku Radioflex 250EG-
S3 dengan waku penyinaran selama 3 menit dan tegangan kerja 120 kV. 
Pengujian polarisasi resistance menunjukkan bahwa penambahan inhibitor 
sodium nitrat dapat menurunkan laju korosi didapatkan kondisi optimum 
konsentrasi inhibitor 0,5% dengan laju korosi untuk ER 308 sebesar 0,0143 
mmpy dan ER 309L sebesar 0,0159 mmpy. Hasil pengamatan SEM  pada daerah  
lasan  ER 308 dan ER 309L yang telah dilakukan pengujian polarisasi resistance 
menunjukkan severre pitting untuk konsentrasi tanpa penambahan inhibitor 
sodium nitrat. Hasil pengamatan SEM pada  daerah  lasan ER 308 dan ER 309L 
yang telah dilakukan pengujian polarisasi menunjukkan bahwa peningkatan 
konsentrasi inhibitor sodium nitrat mengakibatkan penurunan jumlah korosi 
sumuran pada kedua spesimen tersebut. Penurunan jumlah dan ukuran diameter 
pitting disebabkan ion nitrat bereaksi dengan Fe
2+
 yang menghasilkan barier film 
[Fe[OH]3] sehingga meningkat perlindungan terhadap korosi sumuran. Hasil 
pengujian fatik MT menunjukkan peningkatan siklus perambatan retak fatik 
seiring dengan peningkatan konsentrasi inhibitor sodium nitrat. Peningkatan 
siklus perambatan retak fatik disebabkan penurunan local stress pada daerah 
ujung retak yang disebabkan perlindungan  ion nitrat  yang menyerap ion cloride 
pada lapisan pasif sehingga mengakibatkan peningkatan siklus perambatan retak 
fatik.   
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Abstract 
 
Dissimilar steel welds between carbon and stainless steels are necessary 
for the efficient utilization of stainless steels in construction. In particular, 
stainless steel have good corrosion resistance and carbon steel have economic 
aspects in production cost saving than only use by stainless steel. This study aims 
to reduce corrosion rates on dissimilar metal welds between AISI 304 stainless 
steel and carbon steel in 3.5% NaCl solution with the addition of sodium nitrate 
inhibitor variation. Effect of pre-corrosion for 5 days was conducted to determine 
the effects of immersion and the use of inhibitors of sodium nitrate to the 
increased cycle fatigue crack propagation. 
The material used in this study was stainless steel SUS 304 and carbon 
steel SS 400. Polarization resistance test, based on the ASTM G-5, were 
performormed ini a three electrode. Open circuit was measurement in 30 min and  
potential scan rate of 0.1 mV /s. MT fatigue testing specimen pre-corrosion for 5 
days with variation concentration of sodium nitrate inhibition is 0%; 0.1%; 0.3% 
and 0.5%, which performaced with  ratio of 0.25 and frequency of 12 Hz. All 
specimens were tested at room temperature in laboratory air. Radiographic testing 
using x-ray plane type Rigaku Radioflex 250EG-S3 with a time of irradiation for 
3 minutes and working voltage is 120 kV. 
Polarizaton resisrance testing demonstrated  that the addition of sodium 
nitrate inhibitor can reduce the corrosion rate obtained optimum conditions 
inhibitor concentration of 0.5% with the corrosion rate for the ER 308 at 0.0143 
mmpy and ER 309L at 0.0159 mmpy. SEM observations on the weld region ER 
308 and ER 309L has done testing showed severre polarization pitting resistance 
without adding to the concentration of sodium nitrate inhibitor. SEM observations 
on the weld region ER 308 and ER 309L has done potentiodynamic polarization 
tests showed that increasing concentrations of sodium nitrate inhibitor resulted in 
a decrease in the number of pitting corrosion in the second specimen. A decrease 
in the number and size of the diameter of pitting caused nitrate ions react with   
Fe
2 +
 which produces barrier films [Fe [OH] 3] so that increased protection against 
pitting corrosion.Fatigue test of MT specimen pre-corroded for 5 days with 
variation concentrations of sodium nitrate inhibitor: 0%; 0.1%; 0.3% and 0.5%, 
which were performed with ratio of 0.25 and strees ratio 20% could improve 
fatigue crack cycle with increasing concentrations of sodium nitrate inhibitor. 
Improved cycle fatigue crack propagation due to a decrease in local stress in the 
area of the crack tip caused by protection nitrate ion which absorbs the of cloride 
ions in the passive layer so that the result an increase in cycle fatigue crack 
propagation. 
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